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- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address ~ 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MO NTH (S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1-4 and 6-30 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) D Claim(s) 1-4 and 6-30 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 1) D The proposed drawing correction filed on is: a)Q approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)DAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 

1 ) S Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3) £3 Information Disclosure Statement(s) (PTO-1449) Paper No(s) 6 . 6) □ Other: 
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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 



all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-20 rejected under 35 U.S.C. 103(a) as being unpatentable over 

Papasouliotis (U.S. Patent No. 6,030,881, " '881 ") in view of Martin et al. (U.S. Patent 

No. 6,027,663, " '663 ". The '881 reference qualifies as prior art for a 35 USC 103 

rejection under 35 USC 102(b) because it was published more than a year prior to the 

current application. "A 35 U.S.C. rejection is based on 35 U.S.C. 102(a), 102(b), 

102(e), etc. depending on the type of prior art reference used and its publication or 

issue date. For instance an obviousness rejection over a U.S. patent which was issued 

more than 1 year before the filing date of the application is said to be a statutory bar just 

as if it anticipated the claims under 35 U.S.C. 102(b)." See MPEP 2141.01(1) paragraph 

2. 

Claim 1 of '881 teaches a process in IC production for filling a gap having an 
opening of initial width in the surface of the substrate including: depositing a film in the 
gap using an HDP CVD process having an etch dep ration of 0.02 (less than one), 
stopping the depositing before the opening closes, etching the film in the gap, stopping 
etching before the corners of the elements forming the gap are exposed and later 
depositing a film in the gap. '881 fails to expressly teach using a hydrogen-plasma 



Application/Control NumDer: 10/004,386 
Art Unit: 2813 



Page 3 



chemical etch. Hydrogen plasma etches are well known in the art of semiconductor 
manufacturing. c 663 teaches that the use of a hydrogen plasma is to remove oxides or 
residual Si0 2 from (see column 9, lines 20-24). The examiner notes that the cusps of 
the current invention are at or near the processing surface. At the time of invention it 
would have been obvious to one of ordinary skill in the art of semiconductor 
manufacturing to have modified the process of '881 according to the teachings of '663 
and used hydrogen plasma etching as in claim 1 of the current invention. The 
motivation would have been use of a well known process (hydrogen plasma process) 
for a well-known purpose (oxide removal) as well as the prevention of formation of voids 
as expressly taught by '881 . 

With respect to claims 2 and 4, processing with high frequency power and with or 
without bias are obvious because they are optimizations of plasma processing for AC or 
DC plasma electrode processing. With respect to claim 3, processing without argon is 
obvious because '881 — claims teaches that other inert gases, neon or krypton, can also 
be used. With respect to claims 6 and 7 it is obvious to select oxygen, silane and an 
inert gas because '881 — claim5 teaches its use. With respect to claim 8 it is obvious 
to repeat the steps because '881 — claim 6 teaches its use. With respect to claim 9 it is 
obvious to use an undoped silica glass because '881 — claim7 teaches its use. 

With respect to claim 10 it is obvious to use a doped silica glass because '881 — 
claim8 teaches its use. With respect to claim 1 1 , a heated and cooled thermal chuck 
because '881 — claim 10 teaches its use. With respect to claim 12 the use of a 
resistively heated chuck is obvious because '881 — claim 11 teaches its use. With 
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respect to claim 13 backside cooling with helium is obvious because '881— claim12 
teaches its use. With respect to claim 14, the reduction or removal of '881 and '663 
would follow the general stochiometry of hydride reduction, although the actual ionized 
or otherwise excited species of the reaction real time, would be discrete. Accordingly 
the general accordance of the silicon dioxide removal is obvious because it is the 
generalized stochiometry of silicon dioxide reacting with dihydrogen as is well known as 
discussed above for claim 1 . 

With respect to claim 15, '881 teaches that the processes used for deposition 
and etching cycles can be identical (see claim 7, lines 10-12). Accordingly the use of 
HDP CVD processes for hydrogen plasma etching is an obvious selection. With respect 
to claim 16, the depth of the etch is an obvious selection because the etch is for the 
exact same reason as '881 , namely cusp oxide removal to prevent voids. With respect 
to claim 17, the optimization of frequency power is obvious and furthermore would 
constitute optimization of conditions, for, for example self-biasing. With respect to claim 
18, non-fully directional etching is obvious because '881 — 16 teaches its use. With 
respect to claim 19 etching in situ is obvious because '881 — claim 22 teaches its use. 
With respect to claim 20, processing in one chamber is obvious because '881—23 
teaches its use. 

In addition to the above references, the examiner notes that claim 1 does not 
require use of a pure hydrogen plasma, accordingly any previous reference that 
teaches, for instance a hydrogen halogen mixture for plasma etching would also render 
the claims 1-20 obvious over '881 . 
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Claims 21-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Papasouliotis (U.S. Patent No. 6,030,881, " '881 ") in view of Martin et al. (U.S. Patent 
No. 6,027,663, " '663 ". The '881 reference qualifies as prior art for a 35 USC 103 
rejection under 35 USC 102(b) because it was published more than a year prior to the 
current application. "A 35 U.S.C. rejection is based on 35 U.S.C. 102(a), 102(b), 
102(e), etc. depending on the type of prior art reference used and its publication or 
issue date. For instance an obviousness rejection over a U.S. patent which was issued 
more than 1 year before the filing date of the application is said to be a statutory bar just 
as if it anticipated the claims under 35 U.S.C. 102(b)." See MPEP 2141.01(1) paragraph 
2. 

Claim 24 of '881 teaches a process in IC production for depositing an oxide film 
to fill a gap, the first deposition is using HDP CVD with an etch/dep ratio of 0.02 to 0.025 
(less than one), the process is stopped before it is no less than 40% of the initial width 
(less than closed), the oxide film in the gap is etched insitu with an HDP etching 
process, the etch is stopped before the corners of the elements are exposed, and an 
oxide film is later deposited in the gap. 

'881 fails to expressly teach using a hydrogen-plasma chemical etch. Hydrogen 
plasma etches are well known in the art of semiconductor manufacturing. '663 teaches 
that the use of a hydrogen plasma is to remove oxides or residual Si0 2 from (see 
column 9, lines 20-24). The examiner notes that the cusps of the current invention are 
at or near the processing surface. At the time of invention it would have been obvious 
to one of ordinary skill in the art of semiconductor manufacturing to have modified the 
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process of '881 according to the teachings of '663 and used hydrogen plasma etching 
as in claim 1 of the current invention. The motivation would have been use of a well 
known process (hydrogen plasma process) for a well-known purpose (oxide removal) as 
well as the prevention of formation of voids as expressly taught by '881 . 

With respect to claims 22 and 24 high frequency power and use of a bias are 
obvious selections because they are optimizations of plasma processing for AC or DC 
plasma electrode processing. With respect to claim 23, processing without argon is 
obvious because '881 — claims teaches that other inert gases, neon or krypton can also 



With respect to claims 25 use of non-fully directional etching is obvious because 
'881— claim 16 teaches its use. With respect to claim 27 the reduction or removal of 
'881 and '663 would follow the general stochiometry of hydride reduction, although the 
actual ionized or otherwise excited species of the reaction real time, would be discrete. 
Accordingly the general accordance of the silicon dioxide removal is obvious because it 
is the generalized stochiometry of silicon dioxide reacting with dihydrogen as is well 



known as discussed above for claim 21. With respect to claim 2A the use of the HDP 
CVD process for etching is obvious because '881 teaches using the same chamber. 
With respect to claim 29, the depth of the etch is obvious because the etch for '881 is 
conducted for the exact same reason (prevent void formaion). With respect to claim 30 
use of low frequency radiation is obvious because '881 teaches its use (tables 3 and 4). 



be used. 
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Cited Prior Art 



Chang (U.S. Patent No. 4,361,461) teaches that the use of a pure hydrogen 
plasma is known to erode pure silicon as well as etching silicon dioxide or silicon nitride 
(see column 2). The method taught is the etching or semiconductor oxides using H2 
gas in a plasma (see column 2, lines 46-65). At the time of invention it would have been 
obvious to one of ordinary skill in the art of semiconductor manufacturing to have 
modified the process of '881 according to the teachings of '461 and used hydrogen 
plasma etching as in claim 1 of the current invention. Wolf teaches generally to dry 
etching silicon dio)tfde (see pages 539-558) as well as bias in rf sputtering or etching 
(pages 348^353). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Craig A. Thompson whose telephone number is 
(703)305-4789. The examiner can normally be reached on Monday-Friday from 8:00 



craig.thompson@uspto.gov for assistance on procedural matters. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, can be reached at (703)308-4940. Fax numbers for the 
group include (703)305-3431 and (703)308-7722. Any inquiry of a general nature 
relating to the status of this application should be directed to the group receptionist 
whose telephone number is (703)308-0956. 



am to 5:00 pm. 



The examiner can be reached electronically at 



Craig Thompson 
1 October 2002 



